The first case of ectopic pinealoma was described by Stark in 1928 ; the patient exhibited diabetes insipidus, visual disturbance, and anterior pituitary insufficiency, which have since become recognized as a typical neuroendocrine triad associated with such a tumour. The initial symptom is usually diabetes insipidus and of the cases reviewed by Rubin and Kramer (1965) and in subsequent case reports (Beaufils, Chapman, and Nedey, 1968; Ghatak, Hirano, and Zimmerman, 1969; Vejjajiva and Sitprija, 1969; Schrub, Dubnisson, Hellemand, and Leroy, 1970; Kageyama, 1971; Sohn and Pittman, 1971) overt diabetes insipidus was present in 37 of the 41 patients described. Vejjajiva and Sitprija (1969) were the first to describe ectopic pinealoma with hypernatraemia in the absence of diabetes insipidus. Other uncommon features described as a result of hypothalamic involvement are disturbance of temperature regulation, hyperphagia, and anorexia. This paper describes a patient with a diagnosis of anorexia nervosa who presented in hypernatraemic coma and in whom diabetes insipidus was unmasked by administration of steroids. At necropsy she was shown to have an ectopic pinealoma.
The derivation of such tumours has aroused considerable interest. They have been thought by various authors to be closely related to the seminoma of the testis and to dysgerminoma of the ovary. Hence, they have been called germinomas and atypical teratomas. In view of the fact that a fresh specimen of tumour became available from a second case, it was felt that, by comparing a variety of histochemical stains on the ectopic pinealoma, a seminoma of the testis, and the normal pineal gland, some evidence might be found to support either a pineal or germinomatous origin for this tumour. POST MORTEM EXAMINATION The body was that of an emaciated girl aged 22 years. The relevant gross findings were confined to the brain where there was a partially cystic greyish mass of tumour in the hypothalamus extending from the mamillary bodies posteriorly to the optic chiasma anteriorly. It involved the lamina terminalis and the anterior and medial thalamus (Fig. 7) . The lungs showed bronchopneumonia.
Histologically, the tumour was composed of two cell types, one cell being small and round and very similar to a lymphocyte; the other type was considerably larger, with round nuclei and prominant nucleoli (Fig. 8) Pearse (1960) using the following substrates: sodium Lglutamate, sodium DL-/3-hydroxybutyrate, glucose-6-phosphate disodium salt, 6-phosphogluconic acid barium salt, sodium DL-ce-glycerophosphate, sodium DL-isocitrate, sodium lactate, sodium succinate, and sodium malate. A fresh solution of 01 M triphosphopyridine nucleotide was used for the pentoseshunt enzymes, no coenzyme was used for succinic dehydrogenase, and 0 1M diphosphopyridine nucleotide was used for the rest. Sodium cyanide (0IM) was used as a respiratory inhibitor for all enzymes except the pentose-shunt enzymes where 01 M sodium azide was used instead.
Sections were incubated for 45 minutes at 370 C.
DIAPHORASES Sections were incubated in a medium containing 0dIM reduced diphosphopyridine nucleotide (DPNH) or reduced triphosphopyridine nucleotide (TPNH) and nitroblue-tetrazolium at pH 7 4 for 45 minutes. CYTOCHROME OXIDASE The method of Burstone (1960) using p-aminodiphenylamine and 3-amino-9-ethylcarbazole was used. Sections were incubated for one hour before chelation in cobaltous acetate.
ALKALINE PHOSPHATASE A naphthol AS-TR phosphate method was used (Burstone, 1958 
RESULTS
The Table shows the enzymes found in the various cell types. All enzymes investigated, with the exception of leucine aminopeptidase and alkaline phosphatase, were present in all cell types. The large cells of both the pinealoma and seminoma and the pineocytes showed stronger activity than the small round cells and glia (Figs 9 and 10) . No cells showed leucine aminopeptidase activity.
The most striking and significant feature was the presence of strong alkaline phosphatase activity in the large cells of both the pinealoma and the seminoma (Figs 11 and 12) . No activity was seen in pineocytes.
DISCUSSION
There has been a considerable amount of controversy as to the nature of the 'ectopic pinealoma'. They have been thought by some (Russell, 1954 , L0ken, 1957 , Simson, Lampe, and Abell, 1968 to be closely related to the germinomas of the pineal gland, the seminoma of the testis, and the dysgerminoma of the ovary.
In an electron microscopical study Ramsey (1965) stated that this type of tumour shows no striking resemblance to epithelial cells, ependymal cells, or parenchymal cells of the pineal gland. Brihaye and Parmentier (1955) also felt that the lack of affinity for silver of the large cells was against their being derived from pineal parenchymal cells. We are unaware of any previous histochemical comparison between this type of tumour and a seminoma of the testis.
The histochemical finding of a virtually identical pattern in the ectopic pinealoma and the seminoma provides some further evidence that these two tumours are, in fact, closely related and that the term atypical teratoma is probably more appropriate than ectopic pinealoma. The most striking feature was the presence of strong alkaline phosphatase activity in the large cells of both tumour types. This enzyme was not seem in pineocytes of the normal pineal gland. The similarities between the other enzymes studied could occur by chance as they are nearly all possessed to a certain degree by most cell types. Large cells would probably be expected to show a higher activity in view of the greater amount of cytoplasm. Alkaline phosphatase, however, is an uncommon enzyme and is related in most cases to specific function, usually to the transport of substances across membranes -that is, in capillaries, choroid plexus, arachnoid granulations, biliary epithelium, small intestinal epithelium, and the proximal renal convoluted tubule. It is unlikely that the finding of its activity in two histologically similar cells would be found by chance alone, certainly in view of the fact that no similar cell is seen in the normal pineal gland.
On the clinical side the first case showed several features of additional interest. It presented with a symptom complex which was confidently diagnosed and successfully treated as anorexia nervosa. The patient was a young female with a higher than average IQ who had become involved in the pursuit of thinness (Bruch, 1965; British Medical Journal, 1969) .
While Lewin, Mattingly, and Millis (1972) have described a case of anorexia nervosa due to a well differentiated astrocytoma, they were unable to explain the anorexia on anatomical grounds, as the tumour, unlike our case of ectopic pinealoma, was not involving the lateral hypothalamus where animal experiments have located the feeding centre (Anand and Brobeck, 1951) .
The subsequent hospital presentation of our case in hypernatraemic coma raised various possibilities; these included hyperosmolar diabetic coma, diabetes insipidus, nephrogenic diabetes insipidus, intracranial disease, salt poisoning, or gastrointestinal fluid loss. The absence of any recent polyuria or polydypsia seemed to exclude a diagnosis of diabetes insipidus and other possibilities were not substantiated. It would seem likely that the hypernatraemic dehydration was explained by the development of hypodypsia due to destruction of the thirst centre in the anterior hypothalamus. This is a rare occurrence that has previously been described as occurring after subarachnoid haemorrhage (Jenkins, 1972) .
The supportive administration of steroids when our patient was comatose resulted in gross polyuria due to unmasking of diabetes insipidus. It is known that cortisol is necessary for the excretion of a water load and that integrity of adenophyseal function is necessary for the polyuria of diabetes insipidus. In our case, the anterior pituitary gland was shown to be histologically normal and we believe that its function was impaired as a result of destruction of the median eminence of the hypothalamus where releasing hormones, including corticotrophin releasing factor, are produced. As the posterior pituitary gland was also intact, the diabetes insipidus was presumably due to damage occurring at some level up to, or including, the supraoptic nucleus. It is not unusual to encounter transient symptoms of diabetes insipidus, as in our patient, when posterior pituitary function is first lost and cortisol production is subsequently impaired. Furthermore, corticosteroid administration in this situation will unmask diabetes insipidus (Kageyama, 1971) .
There are a few reports of successful treatment of ectopic pinealoma by radiotherapy (Horrax and Wyatt, 1947; Troland and Brown, 1948; Rubin and Kramer, 1965; Kageyama, 1971) . It is important, therefore, to recognize the possibility of ectopic pinealoma presenting in the manner of our patient. 
